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Abstract  
  This report was completed in order to discover what the CAC is doing to facilitate an 
atmosphere of sustainability and what can be done in order to improve it. The CAC has 
never officially implemented a sustainable business model so this report will serve to 
provide an idea of where they stand in regard to sustainability. Immense growth within 
the organized church as of late means churches share many of the same amenities as 
some businesses or medium-sized organizations. However, much of this growth has 
occurred without much focus on the environment. Interviews were conducted and 
secondary resources were consulted in order to determine where the CAC stands and 
what best practices are. These results were then summarized and presented in this 
report. Some areas where effective change can be realized are; ensuring the doors are 
all properly weather sealed, replacing light bulbs to decrease energy usage, servicing 
the HVAC units on a yearly basis, placing recycling bins near the exits of the sanctuary 
to gather bulletins, develop a more intensive recycling program, addressing landscaping 
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  The topic of this research project is sustainable business operations in the context of a 
church environment. The research question for this project is, “Does the Cranbrook 
Alliance Church (CAC) foster a culture of sustainability and what can be done to 
improve it?”  
Project Description 
  The goal of this project is to determine what actions the CAC is currently taking to 
lessen their impact on the environment and recommend ways in which they can 
leverage these benefits so they increase even more. It requires an understanding of 
what churches are currently doing in the area of sustainability and it aims to find ways 
they can improve their current practices. There are many potential issues to address 
and the majority will involve practical aspects of the building. 
  The anticipated benefits of this research was that the CAC would have an idea of 
where they are in terms of their impact on the environment. It will also include ways in 
which they can improve their current practices, allowing them to make informed 
decisions about the way they operate their facility. This research revealed strategies 
that other organizations are using to combat their environmental impact and it provides 
tangible actions for improvement. The context of a church will be both similar and 
different to a normal business. It will be similar in administration, where a full time staff 
works on a regular basis. The difference is that a church has much different traffic 
patterns than a normal business. For large amounts of time there are rooms that remain 
unused for several hours and in some cases, days. The challenge increases as user 
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groups may come in and use them for one-time purposes without being scheduled on a 
regular basis. In turn, the church must determine a flexible and practical solution to 
facilitate these needs without needlessly wasting energy. 
The main objective was to identify the current sustainable business practices at the 
CAC and recommend ways to increase their fruitfulness. To begin, formal interviews 
were conducted to understand what is currently being done to conserve energy and 
resources. These were completed with key staff members in order to gain an 
understanding of where they are in relation to environmental thinking. The interviews 
contained questions about current systems, and related questions, to discover where 
improvements could be made. Next, the researcher looked into what other 
churches/businesses are doing in these particular areas. This provided relevant ideas 
on how current systems can be improved. In the end the findings were presented to the 
building manager at the CAC and they (as an organization) will choose to implement or 
reject the recommendations according to their discretion.  
Rationale 
  To date there has been relatively little research done on this topic as a whole. There 
has been some research done on specific parts of a church, which the literature review 
will expand on, but relatively little research has been conducted on a church 
organization as a whole entity. This research not only brings all of the existing research 
together, it also explores new territories. It will empower the CAC to take control of their 
sustainability planning and allow them to understand how and where improvements can 
be made. 
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  The Church (body of people) is often concerned solely with the spiritual well-being of 
people. While they maintain that this is their utmost importance, the environmental 
impact of their day-to-day business is often overlooked as a result. This may have not 
been such a big issue in the past but in the last quarter century we have seen a new 
breed of churches arise. These churches are much larger than the traditional church 
building that is occupied mainly only Sunday. They now contain multiple staff personnel 
that work on a full-time basis to facilitate a multitude of ministries and extra-curricular 
functions resulting in many of the same administrative duties that most businesses are 
subject to. In turn, churches have a greater impact on the environment than they 
previously did. A great deal of this expansion in building size and function has occured 
without any focus on environment impact. The CAC is certainly no exception to this 
trend, containing an industrial sized kitchen, school, large surrounding lawn, and more 
than twenty different ministries that meet throughout the week. Through an appreciative 
inquiry method they were provided with a review of their current sustainable business 
practices and practical recommendations that could increase their efficiency and 
decrease their waste. 
Background Information 
  There is nothing new about reporting environmental impacts, “sustainability reporting 
has existed for the last forty years, it was only in the 1970s and 1980s that it took a 
formal shape.” (Ortasand and Moneva, 2011). This is where the idea of an “Ecological 
Balance Sheet” or the “Triple Bottom Line” stemmed from. In the early 2000’s 
companies like Shell began to disclose reports of this information, which was called, 
“’3P’, in reference to ‘people, planet, and profit’” (Ortasand and Moneva, 2011). Over 
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the past decade the reporting practice has gained momentum and now it seems that 
any note-worthy company has their own sustainability report published annually. New 
ideas about what a successful company is are being introduced and it’s no longer a 
matter solely of financial profitability.  
  A successful company will not only increase their profit margins, they must do so in the 
most efficient manner possible, not needlessly wasting our earth’s resources. Benefits 
of sustainability reporting include; the reporting organization will appear transparent in 
the eyes of the public, reduced environmental impacts by companies, an increased 
knowledge of environmental issues, and potentially large energy savings by business, 
translating into financial savings. Small steps such as setting computers to sleep after 
15 minutes of inactivity can save, “more than 1,000 pounds of greenhouse gases per 
computer” (Kibert, 2012). 
  With the good that environmental reports and recording present there are still those 
who try to exploit these systems for their own benefit. The idea of “greenwashing” is a 
new concept that has been defined as the, “act of misleading consumers regarding the 
environmental practices of a company or the environmental benefits of a product or 
service.” (Terrachoice Envtl. Mktg, n.d.). For any company to avoid greenwashing they 
must ensure that they are accurately reporting their information without attempting to 
skew results in order to make them look better than they are. The point of a 
sustainability report is to get an idea of where a business stands and how it can 
improve. Consumers are not unreasonable; if a business is making an honest effort to 
decrease its environmental impact customers and investors will likely be impressed by 
an organization’s efforts. 




  For this project the research question being developed is, “Does the Cranbrook 
Alliance Church (CAC) foster a culture of sustainability and what can be done to 
improve it?” This literature review was conducted to gain an understanding of what 
research currently exists that can provide direction for this project. The subject of 
sustainability within a church environment has had relatively little documentation; 
therefore, much of the work will be to adapt existing information into a new cultural 
context.  
Cleaning Agents 
  There are many studies that provide insight into the use of cleaning agents. They often 
have mandates such as, “[a] report about the way the church is cleaned and maintained 
in order to create a church environment that is environmentally sustainable and non-
toxic.” (Russell, n.d.). They often included specific recommendations for each area of 
the church as well as detailed explanations on each item within an area. Other studies, 
such as one conducted by Foley (2005), tried out “Green Cleaners” and provided 
comments on how well the products work and listed their ingredients. These are 
products that are more readily available as most of them can be purchased at a local 
supermarket. These studies provide recommendations for eco-friendly cleaners that 
have been tested and proven, making them a valuable resource when providing 
recommendations. It is not known if the CAC currently has a purchasing agreement. It is 
possible that the CAC is currently under contract for their purchasing that they cannot 
readily opt out of. The researcher will have to find alternatives based on the local region 
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since the reports were conducted in other regions. Some questions that have been 
raised are: what do local companies offer for environmentally friendly cleaners? And 
how much more expensive are these alternatives?  
Energy Conservation 
  Given the unique usage pattern experienced by most churches there is a lot of room 
for energy savings by having their buildings on a strict heating schedule (Kriegh, 2011). 
A pilot project that looked at three different churches observed that it was overly-
complicated thermostat controls, having the appearance of being environmentally 
friendly, that usually end up costing the church more in heating (Kriegh, 2011). Other 
studies provide this same recommendation and it will certainly be useful information 
when addressing best practices for the CAC. Perhaps the biggest issue for the CAC is 
heating the sanctuary; a large space with a design originally intended for a Californian 
climate, naturally transferring the heat upward through a funnel-shaped ceiling to keep 
occupants cool. 
  Another area that represents a large potential for savings is lighting. The church 
contains hundreds of lights that are used throughout the week. Although there are many 
potential cost savings in this area, many people are reluctant to switch to Compact 
Fluorescent Light (CFL) bulbs (Di Maria, Ferreira, and Lazarova, 2010). Studies exist 
that look into the question of what they can be done in order to promote CFL light bulbs 
and their results will be helpful to make a case for switching. Furthermore, a study on 
law firms noted that, “Commercial buildings account for 18 percent of the nation’s 
greenhouse-gas emissions. A good portion of the problem is caused by leaving lights on 
in vacant rooms.” (Lounsbury, 2001). One recommendation that should be considered is 
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the use of motion-sensing light switches. In a building as big as the CAC there are many 
large rooms where lights are left on all day after someone is only in present for a couple 
of minutes.  
Waste and Recycling 
A number of studies have been conducted to observe how much organizations, such 
as hospitals, businesses, and schools, can reduce their environmental impact and save 
money in the process. One particular hospital was able to save $4,672.88 in a single 
year through the simple addition of a single-stream (that is, 1 bin where all different 
types of recycling are collected and later sorted) recycling program (Riedel, 2011). This 
was mainly through programs that offered cash-back for recycling.  
Another area to be considered is electronic waste such as old computers, projectors, 
sound equipment, and other technological devices. Today’s churches often incorporate 
many electronic devices in order to make their job more efficient and effective. Most of 
the research that was found in this area was based in the United States so once again 
research will have to be conducted in our local area to see what resources are 
available. Much of the concern is with the amount of lead these devices often contain 
and the large quantity of these devices that end up piling up (Sawyer, 2010).  
Culture 
The basic principle of simply needing to do what is right and not carelessly waste 
resources can have enough power to promote people to this cause. In a literature 
review conducted by Chen, Dolmat-Connell, Golman, & Siedschlag (2011) they 
concluded that the steps required to facilitate change require were that, “they be 
informed and inspired, feel a personal responsibility to act, and have a supportive social 
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network to help the change become a natural routine.”  There are other things to be 
considered as well; a study on job satisfaction and organizational commitment showed 
that, “job satisfaction significantly and positively affects organizational commitment.” 
(Wen-Hai William, Feng-Hua & Chih-Kai, 2012). It showed that job satisfaction is linked 
to an employee’s attitude toward organizational change. Although there is nearly 
nothing that can be done about an employee’s current job satisfaction, it goes to show 
how many potential variables there are involved when working with a business.  
Conceptual Model 
Previous studies by environmental pioneers have paved the way for today’s green 
information highway. The conceptual model for this report will be built upon the 
foundation laid by Michael John Jones (2010), consisting of: environmental dangers, 
corporate responsibility, new relationship between industry and environment, and 
disclose and report impact. This is a shorter version of his model but since this report 
will only go to the recommendation stage this is all that is applicable.  
Environmental dangers 
  The environmental dangers will consist of reviewing the current operations of the CAC 
to see what their current practices are. Much of the previously indicated literature review 
will provide valuable insight into what issues to assess. 
Corporate responsibility 
  This corporate responsibility stage will consist of researching what can and should be 
done by corporations. The standards will be benchmarked by what organizations are 
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currently doing, as well as being forward looking to see what can proactively be done to 
avoid future issues. 
New relationship between industry and environment 
  New relationship means figuring out new and improved way for procedures to be 
completed. This often means adopting new technologies and processes in order to 
decrease environmental impact. 
Disclose and report impact 
  This will be the hand-off stage when the report will be in the hands of the CAC and it 
will be up to their discretion whether to follow through with the recommendations or not.   
Summary  
  There has been a great deal of research conducted in the area of organizational 
change and sustainable business practices. Through this project the researcher will be 
contributing a piece of work that shows the stages of applying sustainable business 
practices at a church. This will be useful for many other churches in covering the basic 
amenities that they have and allow them to make effective changes to protect the 
environment and preserve financial resources. It may be helpful to other non-profits in 
our area by providing proven research from our local area.  
Methodology 
  For this project the research question being developed is, “Does the Cranbrook 
Alliance Church foster a culture of sustainability and what can be done to improve it?” 
The task was originally broken into three distinct phases in order to simplify the various 
tasks and to set stages with realistic goals; however, as the project progressed it was 
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clear that the line between each phase was not distinct and they would overlap into one 
another. The following phases are the research methods that were used in order to 
answer this question. 
Phase One   
  The first part consisted of researching the best practices that currently exist and are 
proven to reduce waste. Much of the information was researched in EBSCOHOST, an 
online journal database consisting of academic papers and many other verified sources. 
The research was limited to churches and community centers, as those types of 
organizations have similar buildings and usage patterns. Secondary data was reviewed 
and filtered according to relevance. Secondary data is defined as, “the extraction of 
knowledge on topics other than those which were the focus of the original survey.” 
(Hyman, 1972). The use of secondary data allowed this report to critically analyze 
others attempts to create a green workplace and assess what strategies proved to be 
effective and which strategies did not.  
  The research gathered consisted of qualitative and qualitative data, meaning it is a 
mixed-method research project. “Secondary data analysis is a perfect complement to 
mixed method approaches and, most crucially perhaps, it is an approach that can truly 
enable social scientists to ‘stand on the shoulders of giants’ (Dale et al. 1988; Gorard 
with Taylor 2004). The secondary data allowed the use of the most valuable pieces of 
information from other time-consuming research, and applied it to the CAC. This raw 
data was then condensed into categories to provide clarity. It was important to 
remember what the primary research was trying to discover in the first place when 
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selecting secondary data sources (Smith, 2008). This helped to establish the relevance 
of the research and determine how applicable it was to the CAC. 
Phase Two 
  The second phase of research was discovering what the CAC is currently doing in its 
day-to-day operations. Much of the work done in this phase consisted of monitoring, 
whereby the researcher viewed the operations while attempting to not skew the result in 
any manner (Cooper & Pamela, 2008). The monitoring consisted mostly of non-
behavior observation, including, but not limited to, viewing utility usage and physically 
checking certain processes such as recycling, waste disposal, etc. This phase of the 
research also involved interviews with Brett, the Operations Manager, and Cathie, the 
Office Manager. Both of them provided valuable insight into the operations and through 
their input the researcher was able to determine which areas required the most 
attention. Part two was where the lines needed to overlap; after determining which 
areas required the most attention the researcher had to look specifically into those 
areas to see where improvements could potentially be made. This step revealed where 
the focus areas should be and how much effort should be exerted in each area. 
  The overlap began as new areas of need revealed themselves and more secondary 
data was gathered to address specific issues. This was a continual process that kept 
going right until the end of the data-gathering stage.  
Phase Three 
  The third phase was to reconcile the first two steps. This meant comparing the best 
practices of the CAC to areas where improvements can be made. The data analysis 
plan consists of observing the variations between the best practices and the current 
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practices of the CAC to clearly identify and report them. It compares what other 
organizations are doing and where the CAC can improve. At this stage the research 
becomes deeply organic, being molded by the results of the data gathered in phase 
two. Areas that were majorly lacking received more attention and areas that the CAC 
excelled in did not need to be explored further. This phase also had overlap as the 
researcher began to prepare the report while data was being gathered. This was the 
result of time constraints and a looming deadline for the report. This report consists 
mainly of qualitative data gathering. However, there is also some quantitative data 
involved, especially when measuring utility usages.  
Findings 
  This section contains the latest information and research that has been conducted in 
each specific area of sustainability. It is broken down into recycling, water consumption, 
lighting/electrical, climate control, garbage disposal, and chemicals. These areas 
represent the largest consumers of energy at the CAC.   
Recycling 
  The school located at the CAC, Kootenay Christian Academy (KCA), has a recycling 
program in place where students collect the recycling from the CAC office. This consists 
of paper recycling only. The recycling is picked up from the CAC on an as-needed 
basis; when the recycling container is full South East Disposal will pick up. There are a 
few simple programs in place that promote reuse; all of the note paper in the office is 
made of paper from the recycling bin. There is a large recycling bin in the photocopy 
room, making it much easier to recycle the paper rather than throw it out. On all larger 
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documents double-sided printing is used to ensure efficient use of paper resources. The 
paper used in the printer is Staples brand recycled paper, which is (Forestry 
Stewardship Council) FSC certified. 
  Nearly all of the cans and bottles from the CAC are collected by a church member and  
recycled. The money collected from these cans and bottles is used to build houses in 
Uganda. Many individuals are motivated to drop off their cans and bottles from home in 
order to support this cause. For years this program has funded multiple houses in 
Uganda. This program is promoted in the weekly church bulletin and has also received 
local media coverage for the houses built.  
Water Consumption 
  The CAC does not have any toilets, taps, etc. that are low-flow. The largest consumer 
of water is KCA School. KCA has approximately 200 students and staff whereas the 
church office staff has about 20 personnel. The grounds are watered by volunteers who 
come and move the sprinklers once each section has received enough water. This 
process is not monitored, the process is simply communicated through word-of-mouth 
and then completed by the individuals. There are automatic sprinklers in the field which 
are operated on a set schedule. These sprinklers do not have a rain sensor on their 
system controller. Plans to install automatic sprinklers around the rest of the building by 
the end of the summer have been put into place.  
  The water heater, which will be discussed more in-depth in the “Lighting and Power 
Consumption” section, is a large system, which is overkill for the church’s purposes.  
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Lighting and Power Consumption 
  Nearly all of the light bulbs at the CAC are incandescent bulbs. There are nearly 100 
bulbs in the sanctuary alone, however these are bulbs that need to be dimmed so that 
majorly limits the option of different light bulbs. Most of the offices and hallways are lit 
with fluorescent bulbs, which consume minimal energy, especially when compared to 
incandescent alternatives. The lights are turned off each night when the security 
personnel check the doors on the building and ensure the building is in good running 
order. 
Climate Control 
  Almost all of the rooms in the CAC have automatic thermostats allowing temperatures 
to decrease during the night and increase during the day. There are programs in place 
such as the sanctuary, which is only heated on Sunday mornings. This is crucial as the 
room is very large and has a funnel-shaped ceiling which channels most of the hot air 
upward making the room very difficult to heat properly. The two standard-sized ceiling 
fans are almost completely ineffective as they don’t circulate a worth-while amount of 
air. This creates further problems as all the hot air rises it gathers a lot of condensation 
on the roof which could potentially create molding issues. There are other obvious 
inefficiencies as some sections of the building must be heated by pushing air from other 
areas since many of the furnaces have been condemned. As a result, utilities were 
$10,000 more at the CAC, a 32% increase from 2011 to 2012. This is in big part due to 
the existing furnace units being shut down and many rooms being warmed by electric 
heaters. Contracts to have the furnaces replaced have been put in place and it is 
expected that before the end of the summer they will all be operational.  
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Garbage Disposal 
  Garbage at the CAC is collected semi-monthly. KCA contributes a significantly greater 
amount of garbage than the CAC as the result of a greater population.  
Chemicals 
  The majority of the chemicals used have some form of environmental rating. They use 
only 5 different cleaners on a regular basis: Vert-2-Go, Simple Green, Zolvex, SAM, and 
ED. Vert-2-Go is a green certified all-purpose cleaner, Vert-2-Go and Simple Green are 
both biodegradable cleaners, Zolvex is an odorless hard water scale remover, and 
finally, SAM and ED are both general cleaners used mostly for washing floors, wiping 
counters, etc. SAM and ED are attached to a pre-mixing machine and the small bottles 
last more than a year so it is very efficient.  
Social Sustainability 
  Recommendations will not be given for social sustainability; that is a matter of vision 
for the CAC which is in the hands of the congregation/elder board. The “Common 
Grounds Café” is a not-for-profit coffee shop located in the foyer, serving coffee before 
and after Sunday morning services and during special events. All of the coffee sold is 
Fair Trade to promote social equality around the world. The proceeds of the café go 
toward local school lunch programs, providing lunches for children who would otherwise 
not have them. They have many other programs that provide food for those in need. 
When a request for food has been made, the church will determine if they need 
groceries or if they are simply in need of a meal. If they are in need of groceries they will 
be provided with a food voucher for a local grocery store. If they are in need of a meal 
they will drop off a prepared meal. The meals are made with leftover food from other 
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large church functions. At any given time there are between 20-25 meals ready to be 
given out. Finally, donations for the Food Bank and Street Angel are collected on a 
weekly basis and then delivered/picked up when the bins are getting full. This provides 
many non-perishable food items to those in the local area who are in need.  
Research Limitations 
  The researcher did not address economic sustainability as that was not within the 
scope of this project. The CAC has a treasurer who constantly monitors the financial 
matters so the researcher determined that it would be more beneficial to have the 
environmental/social sustainability as the focus of this report. The researcher was also 
unable to look into specific cleaning products to determine their environmental impact. 
This was simply because there seemed to be other, much larger, areas of concern that 
needed to be addressed.  
  Also, the topic of leadership and how it affects the culture of sustainability was not 
explored. The CAC is in a time of transition and as a result it has no regular Lead Pastor 
making it difficult and inaccurate to determine how much this role would change the 
atmosphere of sustainability. A new Lead Pastor has been hired but will not be arriving 
until September.  
Commendations and Recommendations 
  The recommendations section will be broken into short-term and long-term advice. The 
short-term suggestions are ideas that would be implemented within the next year. The 
long-term suggestions consist of ideas to be considered within the next 2-5 years. Often 
the biggest challenge of sustainability is developing a simple, easy way to do it. Humans 
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are creatures of habit and often only do something because it is the easiest way. The 
challenge is often to make sustainability more convenient than wasting resources. 
Recycling 
Commendations 
  Within the CAC there is a school, Kootenay Christian Academy (KCA), and their 
students collect recyclable content. This note-worthy program provides recycling for the 
entire building and teaches a younger generation about environmental stewardship and 
how they can apply it to their lives in a practical way. 
  All of the cans and bottles collected by the CAC are donated to an organization called 
His Hope Uganda. Proceeds fund building projects such as houses and toilet latrines for 
poverty-stricken families in Uganda. This ensures that the majority of the cans/bottles 
actually end up in the recycling rather than garbage, as this is a cause that people are 
very eager to support. Even when cans end up in the garbage they are often picked out 
and put into the recycling bins located around the church. This not only keeps 
recyclable materials out of the landfills but it also promotes social sustainability through 
the houses provided in this program.  
  The CAC also reuses some of the paper in the recycling bin to make inter-office notes. 
This is a very good use of paper and also cuts expenses because notepaper can 
actually be quite expensive, especially for an office staff the size of the CAC. Large 
documents are printed double sided and all of the printing is done on Staples brand 
recycled paper. This contributes to the reduction of trees from being cut down and also 
reuses the current resources so they don’t go to waste. 
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Short-Term Recommendations 
  During the interview with Cathie, the Office Manager, she mentioned that there are a 
lot of bulletins that end up in the garbage. Placing a small recycling bin near the 
sanctuary exits would encourage people to recycle their bulletins rather than throwing 
them in the garbage. It would be a simple and convenient way to promote recycling 
within the congregation. 
  In order to promote recycling within the KCA and the CAC a recycling center may be 
established in order to provide a station where all types of recyclable material can be 
disposed of properly. A survey was completed at a university campus in order to 
determine the most effective method of recycling. The results found that, “85% of the 
respondents agreed that the Recycling Center is the best facility to carry out recycling 
activities on the University campus.” (Zain et al, 2012). A recycling center is simply an 
established area where all different types of materials can be easily dropped off, from 
paper to batteries to plastics and glass. This would allow the teachers to simply gather 
the recyclable content in one location and then have a student go drop it off. This would 
provide education for students on what materials can be recycled. Placing pictures on 
each bin is a great way to identify which materials can be placed in the corresponding 
bins. Categories may include batteries, cans/bottles, plastics, and paper.  
  All of the printers and photocopiers could be set to double-sided printing by default, 
ensuring each sheet of paper is used efficiently. Single-sided printing can easily 
override this default for special printing requirements.  
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Long-Term Recommendations 
  As new technologies and processes are invented there will be numerous new ways 
that an organization can adapt. This is certainly true with recycling. As time passes 
there will be new ways invented to be green. Ensuring an attitude of openness towards 
the adoption of sustainable practices would ecourage staff members can bring in ideas 
that they learn elsewhere. This will allow the CAC to be at the forefront of efficiency, 
propelling it into a bright, green future! 
Water Consumption 
Commendations 
  The CAC is currently in the process of remodeling much of the landscaping around the 
property. Much of it has been done using xeriscaping techniques and this is a very 
forward-thinking method. “The defining feature of xeriscape is how water is used with 
the goal of water efficiency through practices such as mulching, appropriate plant 
selection and landscape design.” (Smith & Patrick, 2011). This means that on the CAC 
property much of its grounds will be self-sustaining and require much less water. Most 
plants selected for the landscaping project are native species that thrive under the local 
climate conditions.  
  There are plans in place to install underground sprinklers this summer. This is a very 
good idea as it will allow less water to be used more effectively. The sprinklers can be 
set to turn on at night when the air is coolest to allow water to soak into the ground 
much more efficiently. Furthermore, it will allow volunteers to spend their time serving in 
other capacities, ensuring maximum efficiency in volunteer service.  
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  All of the taps at the CAC appeared to be in good working order and that is impressive 
for a facility of its size.  
Short-Term Recommendations 
  “Recent research by a team at Virginia Tech found that about 60 percent of 
respondents conserve water at home, but less than 40 percent do so at a hotel. Similar 
behaviors can be expected at the workplace and in schools.” (C.Sullivan, 2012). The 
key to changing behavior is signage, “signage is a silent reminder every time someone 
uses a break room sink or toilet room fixture.” (C.Sullivan, 2012). Placing signs where 
individuals can see them while washing their hands has proven to be very effective in 
the pursuit of water conservation and should be considered at the CAC.  
  Installing aerators on all of the faucets will cheaply and easily reduce the amount of 
water consumed.  
  A watering schedule could be developed to assist those who manually water the lawn 
at the CAC. Since it is such a large area this could prove to be very effective to ensure 
that no areas are skipped or over-watered. This would also make the task of watering 
the CAC lawn seem much less daunting as they simply have to follow the prescribed 
instructions.  
  Finally, installing rain sensors on the new sprinkler system could save thousands of 
liters of water each year. This would be convenient to do during the installation stage. A 
rain sensor only requires that a gauge be mounted on an external arm. As rain falls, 
“disks inside the gauge absorb water and expand more as rain continues.” (How does a, 
n.d.). This gauge sends a signal to the sprinkler system, telling it to turn off in the event 
of rain. This will continue to happen until the disks shrink back to their normal size. This 
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could also be retrofitted onto the sprinklers in the ball field as integrating it often just 
requires running a wire to the sprinkler system controller.  
Long-Term Recommendations 
  One possible idea to consider is replacing the toilets/taps with low-flowing alternatives. 
There are many low-flow taps that also come equipped with motion sensors. This 
ensures that people leaving taps on do not needlessly waste water. This is especially 
something that children are prone to do and with the KCA School located on the 
premises automatic taps could be a worthwhile investment. In addition, replacing a pre-
1980’s model toilet that uses 7 gallons per flush means that you can save 5.4 gallons 
per flush, or 77% (“Water-efficient toilets,” 2012). This would save thousands of gallons 
of water each year, dramatically reducing the water footprint of the CAC. 
  Another area that can be continually considered is using xeriscaping landscaping 
techniques to remove some of the lawn at the CAC. This has already been happening 
through the landscape remodeling and it is something to be considered as future 
projects are undertaken around the property. This will allow areas that are not utilized to 
be transformed into an area for new purposes. 
Lighting and Power Consumption 
Commendations 
  Lighting is a large issue when it comes to environmental impact, “lighting provision 
represented over 8.9% of total global energy consumption in 2003. (Di Maria, Ferreira & 
Lazarova, 2010). The CAC has many windows and even some rooms lit by skylights 
allowing them to save many kW’s of electricity each year. Fluorescent tube bulbs are 
located in nearly all of the offices, classrooms, and much of the larger areas (with the 
27 Final Research Proposal 
 
exception of the sanctuary and foyer). Fluorescent bulbs are much more efficient than 
incandescent bulbs (up to 60%) and nearly all of the bulbs are currently as efficient as 
they can be.  
Short-Term Recommendations 
  Lighting is one of the largest consumers of energy for the CAC. This makes sense as it 
is a large building with many rooms that need to be lit. There is not too much room for 
improvement as the largest area that contains incandescent bulbs, the sanctuary, needs 
to use them, as the lights must be dimmed. CFL bulbs do not allow for dimming and 
therefore would not be a viable option. CFL lights could be considered for the main 
foyer area, especially considering the usage. CFL bulbs are shown to be very inefficient 
in areas where lights are constantly turned on and off ("Mythbusters: Lights on/off," 
2006). The light switches in the foyer are located out of the way and as a result the 
lights only get turned on when they are absolutely needed and then they are usually left 
on for the majority of the evening, until the group using the room leaves or security 
personnel makes the nightly rounds. The same principle applies for the lights located in 
the hallway/staircase areas. These locations would be prime candidates for CFL lighting 
and it usually takes less than a year for them to pay for themselves (Di Maria, Ferreira & 
Lazarova, 2010). 
  Placing signs reminding people to turn off the lights before they leave a room could be 
valuable. Since there are so many different user groups in the CAC this would ensure 
that anyone who used the room would be reminded to turn them off. Signs are normally 
only effective for a short period of time until they become commonplace in a person’s 
28 Final Research Proposal 
 
mind. Regardless, the goal is to get people’s minds trained to turning off the lights when 
they leave the room. 
Long-Term Recommendations 
  In due time it would be beneficial for the water heater to be replaced. The system that 
is currently in place is much too large and as a result a lot of energy is wasted heating 
water that is rarely used. An in-depth study on the potential cost savings of installing a 
new, more efficient water heater used the life-cycle cost (LCC) and payback period 
(PBP) to determine the economic savings on an average household boiler (between 20 
to 100 gallons), which is within the range that the CAC would require. This study 
included installation costs, the cost of the new water heater, and the amount of money 
saved by purchasing a more efficient system. The complete table can be viewed in 
Appendix 3, but the PBP for the majority of electric heaters ranged from 3.8 to 9.4 
years. The savings at the CAC would take place in even less time as they are not just 
switching out their current unit, they are substantially decreasing the size of the unit. 
Furthermore, a building, “with large-volume water heaters tend to have higher hot water 
use, efficiency measures provide more energy cost savings relative to the additional first 
cost.” (Lekov et al. 2011). It should be noted that large-volume water heaters are 
defined as being greater than 56 gallons (212 liters). 
  Motion sensing lights could be installed in some areas, especially bigger rooms, such 
as the Columbia Room, that maybe occupied for an hour or so and then unoccupied for 
the remainder of the day. It would be especially beneficial in rooms that contain 
skylights. Too often lights are turned on in the morning when it is darker and then left on 
for the remainder of the day. As stated in the literature review, “A good portion of the 
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problem [large amounts of energy being used by lights] is caused by leaving lights on in 
vacant rooms.” (Lounsbury, 2001).  
Climate Control 
Commendations 
  Nearly every room in the CAC contains automatic heater controls. The only rooms that 
don’t have automatic heater controls are the rooms that aren’t necessarily occupied on 
a regular schedule. This allows for very efficient use of the HVAC units and keeps the 
heating/cooling usage to a minimum.  
Short-Term Recommendations 
  Perhaps one of the largest returns on investment would be to address many of the 
sources of air leaks, which allows outside air in and inside air out. This often has far 
more of an impact on building temperature than is realized. Having doors/windows that 
allow air to easily transfer is similar to leaving those doors/windows partially open 24/7. 
Since Cranbrook is in a region that goes through such dramatic seasons this could be a 
potential investment that would pay off nearly all year round. Addressing these air leaks 
would mean replacing the weather sealing on the majority of the doors and also the 
caulking around the windows/skylights. 
  There is currently no schedule in place for doing basic service on the HVAC units 
located on the roof. Developing a yearly routine when the filters of the HVAC units are 
to be cleaned and inspected could save hundreds of dollars each year. Some studies 
show that “by combining charge adjustment, airflow improvement, duct sealing, and 
elimination of non-condensables, over 30% of HVAC energy use can be saved.” 
(Mowris et al. 2012). Of course savings will depend on the HVAC model installed, the 
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climate, etc. On a typical system it is recommended that filters be changed out at least 
twice a year. Even replacing filters annually would be better than not doing it at all. It is 
also good to clean the evaporator and condenser coils on a yearly basis as this 
prevents molding and helps the coils to do their job more efficiently.  
Long-Term Recommendations 
  Most of the doors located in the CAC are quite outdated and have very poor insulation. 
Replacing all of the doors at once is an extremely costly undertaking but phasing out the 
doors over a few years makes the task much more manageable. Have a plan in place to 
replace (x) number of doors a year, perhaps 3 or 5, allows the job to be completed in 
due time, while the worst leaking doors can be taken care of in relatively short order. 
The same strategy can be applied to the windows; new energy efficient windows can 
reduce energy usage in the long-term so it might be beneficial to look at phasing out 
some of the outdated windows. However, many studies show that new windows, “simply 
take too long to pay for themselves in lower energy bills, compared with other 
upgrades.”  
  Ensuring that all of the thermostats are properly programmed can save hundreds of 
dollars, possibly even thousands, in a building the size of the CAC. Many studies have 
shown that overly-complicated thermostats, which appear to be environmentally 
friendly, can end up costing a church even more if not properly programmed. (Kriegh, 
2011). Keeping the settings as basic as possible is usually the best practice unless they 
are monitored on a regular basis. Decreasing the temperature at night and increasing it 
during the day or when the rooms are in regular use is the most effective use of energy.  




  Every classroom has a garbage and there are also garbage cans located throughout 
the CAC premises.  
Short-Term Recommendations 
  Garbage and waste in the office goes far beyond what ends up in the trash bin. In an 
office-setting computers can be set to print on “fast” or “draft” in order to reduce the 
amount of ink or toner being used. Sending electronic copies of documents instead of 
printing physical copies is an easy way to reduce waste. 
Long-Term Recommendations 
  Adopting a policy of reducing waste over a specific amount of time is often a good way 
to encourage creative thinking. Perhaps implementing a zero waste policy is unrealistic, 
but having a target (eg. 30% over 18 months) provides a tangible target that can be 
worked towards. The benefits of such programs go beyond the obvious; when an 
organization has common goals they are working towards it encourages teamwork and 
draws individuals together.   
  In order to get a better idea of what exactly is being thrown out the KCA School could 
analyze the content of their garbage cans. This would provide information on where 
improvements can be made, as well as give the children an awareness of how the 
garbage system works. Once the results are known they could be reviewed to 
determine where the greatest amount of waste is accumulated and what can be done to 
reduce this waste. They could also look into a composting program. A composting 
program would be very educational as it would demonstrate how matter breaks down. 
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This would provide a place for staff, teachers, and student to drop off compostable 
materials if they do not have a composter at home. It would also reduce the amount of 
waste at the CAC by composting it. It would also provide rich dirt for the flower beds 
located around the CAC.  
Chemicals 
Commendations 
  Nearly all of the chemicals used have some sort of environmental certification. The 
machine that pre-mixes the chemicals ensures that chemicals are not needlessly 
wasted or mixed in dangerously strong proportions. Even the hand soap has an 
“Environmental Choice” certification.  
Short-Term Recommendations 
  The current program that is in place works well for the CAC, when chemicals/supplies 
are ordered they are delivered within a day or two. However, the extra cost that is built 
in for transportation may be saved by purchasing locally; not to mention the emissions 
that would be saved.  
Long-Term Recommendations 
  Many of today’s cleaners can be replaced by simple mixtures of household items. As 
time goes on the chemical based cleaners could be replaced with these types of 
solutions. Vinegar and water can be used on counters, baking soda and vinegar on 
mirrors and glass, and simply using water on a cloth can be used to dust almost any 
surface. (Yu, 2010). 




  During the whole process of research and data gathering, the CAC has been nothing 
but open to the topic of sustainability. During the interviews the staff had great ideas 
that they were willing to share and some even have taken the initiative to do things on 
their own. Francis Miles, one of the Sectaries, recycles her coffee grounds, as well as 
the grounds of the office staff, in her garden. The Facilities Manager, Brett, started 
manually filling the hand soap dispensers cutting the cost from $24 per bottle to $4. 
Even as this paper was being produced, all of the EXIT signs had been changed out to 
new LED lights.  
Short-Term Recommendations 
  Having quarterly staff meetings with sustainability as the focus would help to promote 
worthy ideas and increase the awareness of sustainability. While it is clear that staff 
members have the initiative and the ideas, there is currently no clear platform for how 
those ideas can be communicated and implemented. The benefits of this would go far 
beyond simply reducing environmental impact. It could increase moral and innovative 
thinking which could result in more ideas and initiatives. 
Long-Term Recommendations 
  If the CAC wishes to address issues of sustainability for years to come it would be 
good to designate a staff member as “Sustainability Officer.” Having a designated 
individual, who is passionate about the topic, ensures that the topic is continually 
encouraged and that new ideas are being surfaced. This will keep the CAC on the 
cutting-edge of sustainable operations and allow them to operate in an efficient manner.    
34 Final Research Proposal 
 
Discussion 
  The results of this study show that the CAC does foster a culture of sustainability. It 
also revealed many areas in which improvements can be made. This is important as the 
culture of an organization determines which directions can be taken in pursuing 
sustainability. A direct approach can be chosen as individuals do not need to be 
convinced that this is an important topic. The focus now turns to how this can be further 
facilitated and what the greatest rewards will be for the effort put in. The findings of this 
study, such as the fact that sustainable culture will naturally exist with informed 
knowledge and a supportive community mirror results discovered by Chen, Dolmat-
Connell, Golman, & Siedschlag in their 2011 study. Many of the findings in this report 
could potentially help other churches in addressing their own sustainability issues, if the 
CAC chooses to release this report. It could also apply to community centers as they 
would have similar usage as a church facility. 
Conclusions 
  The goal of this project was to determine where the CAC was in regard to the culture 
of sustainability, this paper provides a broad overview of the operations in that arena. 
The research did not just uncover general areas, it was adapted to fit the CAC’s specific 
profile as information was being gathered. That being said, it was a general overview of 
the operations and as a result this paper does not provide many specific details on any 
areas.  
  There is still much more information to be gathered in the area of sustainability. Future 
research could look into the large hot-water tank that is located in the CAC and 
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determine how long it would take for a new, smaller, more efficient model to pay for 
itself.  
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Appendix 1 
Research Questions for Interview: Culture of Sustainability at the Cranbrook 
Alliance Church (CAC) 
 
1. Is there a recycling program in place at the CAC? If so, please explain it. 
 
2. What actions are currently being taken to decrease water consumption (low flush 
toilets, motion sensing taps, etc) 
 
3. What steps are taken in an average week to reduce electrical consumption? 
(motion sensing lights, etc). 
 
4. How is heating/cooling monitored in the building? Are there any actions in place 
to decrease the usage of furnaces/air conditioners?  
 
5. What is the current practice for garbage disposal?  
 
6. Do you have any recommendations for areas of improvement?  
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Appendix 2: Interview Notes 
From Cathie: 
 Lots of bulletins in the garbage 
 Cans and bottles are recycled 
 Ink cartridges are recycled 
 Cut up recycling paper for in-office notes 
 School is the biggest user of water (bathrooms) 
 This year hoping for underground sprinklers – can come on at night 
 Boiler is gas, 200 gallon 
 lights is the biggest electricity drain 
 Heaters were used lots over the last year (furnaces went out) 
 Utilities were $10,000 higher this year 
 Up 32% from 2011 to 2012, gas was down 
 Gas appliances – hot water, furnaces 
 Gas + electricity combined was up, $50,000/year 
 There is really no maintenance schedule for the furnaces 
 Many rooms are heated by small electric heaters 
 Contractor was hired to redo the seals on all the doors, he never showed up 
 Paper recycling could be improved in the school 
 Money stops much of the items from being done 
 Skylights leak 
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 Roof in sanctuary leaks like crazy (they have considered putting new roof on) 
 New windows would be ideal 
 
From Brett: 
 Exterior doors are poorly sealed 
 Foyer 20ºC 24/7 cause of heating nursery 
 Each classroom has their own thermostat 
 Every thermostat on a timer 
 Main escape doors – windows, insulated poorly 
 Chemicals are from Woodwyant, they are shipped there 
 Almost every light is incandescent 
 There is nowhere to recycle the twirly light bulbs (CFL) 
 All tubes are new 5D – gym, hallways, office all fluorescent 
 LED in Exit lights 
 Sensor/timing lights in parking lot + flood lights around building 
 Manual bathroom lights 
 Biggest water usage is dishwasher (it heats its own water) 
 When the boiler dies it’ll be replaced with a much smaller one 
 Toilettes/urinals are normal flush 
 Dumpster is picked up every 2nd week 
 During the week the school has about 200 people, the church has 20 
 Recycling is checked and when  it is full it is picked up 
 School recycles paper (picked up in office) 
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 Francis Miles recycles coffee grounds in her garden 
 Go through lots of Styrofoam cups 
o Purchased through Kootenay Supplies Limited (local) 
 Go through lots of toilet paper and paper towel 
 Hand soap $24 to $4 by manual filling 
 Over time: 
o Spray foam, new doors 
o Caulking on the windows 
o Windows relatively old (30 years +) 
o Teaching people to turn off lights 
o New furnaces are on route 
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Appendix 5: Photos of the CAC 
 




The CAC is surrounded by lots of lawn space. 
 








The kitchen provides meals to hundreds each month. 
 
 











Main entrance foyer along with the library and café area. 






















The Columbia Room, this large room is lit by skylights on both side. 
 
